Signaling, Table S1 ). Scale bar, 20 µm. (I) Quantification (N>40, s.e.m.). AFU, arbitrary fluorescence units.
EV, empty vector (see Table S2 and SI "plasmids" section for details). Transient transfection of mammalian cells with plasmid encoding β-TrCP1 results in selective increase of β-TrCP signal in the nucleus (note:
antibody detects both β-TrCP-homologs), suggesting that β-TrCP1 is preferentially nuclear localized in agreement with the previous reports (Cuadrado, 2015; Davis, et al., 2002; Lassot, et al., 2001; Seo, et al., 2009; ) .
Myc-Nrf2 expression serves as a readout for effects of Nrf2 protein levels upon β-TrCP modulation. Gel-based targeting efficiency estimation as previously reported (N = 6, s.d.) (Lin, et al., 2015; Parvez, et al., 2016) . ( Figure 2C )] after T-REX-mediated Keap1-targeted HNEylation in HEK293T cell lines transfected with either Nrf2-wt or the three Nrf2-β-TrCP1-binding-mutants ( Figure S3H ), separately. See also Figure 3A for the same analysis using an independent readout and cell line.
Data are presented as Mean ± s.d. Each bar graph are from n>3 independent biological replicates. Student's ttest was performed to determine significance. * p <0.01, ** p <0.001, *** p <0.001, and **** p< 0.0001. 
Supplemental Tables

Primers for qRT-PCR Sequence
Cloning primers
Step1: 5'-gagcgataacgcgatcgccatgcagccagatcccaggc-3' (forward primer) 5'-ggatccccgggtaccgagcccgaattcgtttaaacacaggtacagttctgctggtcaatc-3' (reverse primer)
Step 2: 5'-gagatttccggcgagccaaccactgaggatctgtactttcagagcgataacgcgatcgcc-3' (forwardextender primer) 5'-tgttagcagccggatcagcttgcatgcctgcaggtcgactc tagaggatccccgggtacc-3' (reverse-extender primer) pFN21A_β-TrCP1 (without the HaloTag ® )
Step1: 5'-cactatagggctagcaaagccaccatggacccggccgaggcg-3' (forward primer) 5'-atcatgtctgctcgaagcgg-3' (reverse primer)
Step 2: 5'-aattacagctcttaaggctagagtattaatacgactcactatagggctagcaaagccacc-3' (forward-extender primer) 5'-cattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgctcgaagcgg-3' (reverse-extender primer)
"empty" pFN21a vector (control plasmid for β-TrCP1) 5'-aggctagagtattaatacgactcactatagggctagcaaagccacttggacccggccgag-3' (forward primer) 5'-ctcggccgggtccaagtggctttgctagccctatagtgagtcgtattaatactctagcct-3' (reverse primer) ARE::GFP reporter plasmid
Step1: 5'-caatccggtactgttggtaaagccaccatggtgagcaagggcgag-3' (forward primer) 5'-cgccccgactctagagtcgcggcctcacttgtacagctcgtccatg-3' (reverse primer)
Step 2: 5'-gagggtatataatggaagctcgacttccagcttggcaatccggtactgttggtaaagc-3' (forward primer) 5'-ctcatcaatgtatcttatcatgtctgctcgaagcggccggccgccccgactctagagtcg-3' (reverse primer)
Primers used to generate β-catenin mutant ΔN(5-59)-β-catenin
Step1: 5'-ccgagctcggatccccagcgtggacaatggctactcaatcccaagtcctgtatgagtggg-3' (forward primer) 5'-caaaggtgcatgatttgcgg-3' (reverse primer)
Step 2 5'-actgccttcaaattttagct-3' β -catenin 3:
5'-tgtgctcttcgtcatctgac-3' β -catenin 4:
5'-ggtcctctgtgaacttgc-3' β -catenin rev seq: 5'-tgcgatgcaatttcctc-3' β -catenin rev seq1: 5'-ggaacatagcagctcgtaccct-3' β -catenin rev seq2: 5'-catcctcttcctcaggattgcc-3' β -catenin rev seq3: 5'-ctgttagtcactggcagcaacag-3' β -catenin 5:
5'-cagtgcgtttagctggtggg-3' β-TrCP1 Region 1: 1btrcpfs: 5'-gggattggatcatattgctg-3' 1btrcpfs2 5'-gcacttgcgtttcaataatgg-3' btrcp1s1 :
5'-acttatctaaatctggcttgtgg-3' btrcp1sf1 5'-gcctgaccaacatggtgaaac-3' btrcp1sf2 5'-tctctttacaggcgagtaggg-3' btrcp1sf3 5'-ctaagcattatttctagaaagtaagtgaag-3' 1btrcpf1:
5'-cggcctggcaccaaaggg-3' 1btrcpf2:
5'-tgcgcctgagaggtaagagag-3' 1btrcpr1:
5'-cctgggcaagtatgaggtca-3' 1btrcprint:
5'-gcatttcacctgtatttacatcccac-3' 1btrcpintf:
5'-gtgggatgta aatacaggtg aaatgc-3'
Region 2: 2btrcpf1: 5'-ctggcagctagagtgggtgc-3' 2btrcpr1:
5'-ctcccttaggcatttggtagcc-3' 2btrcprs1:
5'-ggagggccatctgtgggtc-3' 2btrcprs2:
5'-cagactttgatggtcctgtc-3' 2btrcpfs1:
5'-ctgtgtgggacatggcttctg-3'
Region 3: btrcp13f1: 5'-ggcccttgtagttactgacatttaac-3' btrcp13f2:
5'-acttgcccatatttcaagcag-3' btrcp13f3:
5'-cctctaatggttcagtcctgttttc-3' btrcp13f4:
5'-cttgaattgctctgaaaacgtacag-3' btrcp13f5:
5'-ctttaatccgtgtatttacctctcc-3' Table S2 ) in a total of 18 µL milliQ-water. The sample was sent to Cornell University sequencing facility. Raw Sanger sequencing trace is shown. Related to STAR Methods 'Verification of genomic DNA sequences'.
glassware under an atmosphere of nitrogen and stirred magnetically. All chemical reagents were from either Fisher or Sigma in highest available purity. Tetrahydrofuran (THF) and ether were purified by distillation from sodium/benzophenone. Acetonitrile (CH 3 CN) and dichloromethane (CH 2 Cl 2 ) were distilled from CaH 2 . When specified, samples were concentrated using a rotary-evaporator attached to a diaphragm pump followed by removal of residual solvent using a vacuum pump. Analytical thin layer chromatography (TLC) was performed using silica gel 60 F0254 pre-coated glass plates (0.25 mm). TLC plates were analyzed by short wave UV illumination or permanganate stain. Scheme S1: Synthesis of HNE alkyne 4-chlorothiophenol 1 (7.5 g, 51.86 mmol, 1 eq.) and K 2 CO 3 (10.75 g, 77.79 mmol, 1.5 eq.) was added to 30 mL dry dimethylformamide at room temperature and stirred for 30 minutes. To this solution was further added ethyl bromoacetate 2 (6.90 mL, 62.23 mmol, 1.2 eq.) and KI (2.58 g, 15.56 mmol, 0.3 eq.); the reaction was then allowed to stir overnight at room temperature. The reaction was then quenched with brine and the product was extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated in vacuo to yield the sulfate 3 as a clear liquid, which was carried on without purification (13.0 g, 100% yield): 1 H NMR (300 MHz) δ 1.23 (3H, t, J = 7.1 Hz), 3.60 (2H, s), 4.16 (2H, q, J = 7.1 Hz), 7.27 (2H, m), 7.36 (2H, m).
Sulfate 3 (14.3 g, 61.99 mmol, 1 eq.) was dissolved in chloroform and cooled to 0°C. 3-chloroperoxybenzoic acid (77%, 13.9 g, 61.99 mmol, 1 eq.) was slowly added into the solution, and the reaction was allowed to stir overnight while the reaction temperature was raised naturally to room temperature. The reaction was then quenched with saturated aqueous NaHCO 3 , extracted with chloroform, washed, dried, and concentrated. The NaH (60% in mineral oil, 4.14 g, 103 mmol, 4.2 eq.) was added to ethylenediamine (40 mL, 591 mmol, 24 eq.) in a 500 mL round bottom flask at 0°C under an inert atmosphere and stirred at room temperature for 1 hour.
The reaction was then heated at 60°C for another hour. The mixture was then cooled to 45°C and 3-heptyn-1-ol 5 (3.0 mL, 24.6 mmol, 1 eq.) was added. The reaction was heated to 60°C for 1 hour, then cooled to 0°C, and quenched with 1N HCl (~30 mL). The reaction was extracted with Et 2 O, and the organic was washed, dried, filtered, and concentrated in vacuo to yield the alcohol 6 as a yellow oil, which was carried on without purification (2.25 g, 82% yield): 1 H-NMR (400 MHz) δ 1.13-1.69 (4H, m), 1.95 (1H, t, J = 2.6 Hz), 2.21 (2H, td, J = 2.6, 6.8 Hz), 3.66 (2H, t, J = 6.4 Hz).
PCC (8.62 g, 40.1 mmol, 2 eq.) was mixed with roughly an equal volume of Celite in 20 mL CH 2 Cl 2 and stirred for 30 minutes. Alcohol 6 (2.25 g, 20.06 mmol, 1 eq.) was then dissolved in 20 mL CH 2 Cl 2 , which was then added to the reaction and stirred for 3 hours at room temperature. The mixture was then filtered through Celite.
The filtrate was concentrated, re-dissolved in Et 2 O, and filtered again through a silica plug in a 600 mL fritted funnel with ~100 g silica, using Et 2 O as a running solvent. The filtrate was concentrated in vacuo at room temperature to yield the aldehyde 7 as a light yellow volatile oil, which was carried on without further purification (1.2 g, 54% yield): Sulfoxide 4 (1.93 g, 9.08 mmol, 1 eq.) was dissolved in CH 3 CN (40 mL), and piperidine (1.79 mL, 18.16 mmol,
Scheme S2: Synthesis of Ht-PreHNE alkyne
Ester 8 (0.65 g, 3.31 mmol, 1 eq.) was dissolved in 20 mL CH 2 Cl 2 , and 3, 4-dihydropyran (1.8 mL, 19.9 mmol, 6 eq.) and pyridinium p-toluenesulfonate (0.17 g, 0.66 mmol, 0.2 eq.) were added under an inert atmosphere. The reaction was stirred at room temperature overnight, and then quenched with saturated aqueous NaHCO 3 and extracted with CH 2 Cl 2 . The organic layer was washed, dried, and concentrated in vacuo to yield the THPprotected ester 10 as a colorless liquid, which was carried on without purification (0.8 g, 86% Allylic alcohol 11 (0.9 g, 3.78 mmol, 1 eq.) was dissolved in 20 mL CH 2 Cl 2 and cooled to 0°C, upon which carbon tetrabromide (1.31 g, 3.97 mmol, 1.05 eq.) and triphenylphosphine (1.14 g, 4.34 mmol, 1.15 eq.) were 1-hydroxyanthraquinone 14 (2.0 g, 8.92 mmol, 1 eq.) and K 2 CO 3 (3.7 g, 26.76 mmol, 3 eq.) were dissolved in 40 mL dimethylformamide under an inert atmosphere and stirred for 30 minutes. Allyl bromide (1.16 mL, 13.38 mmol, 1.5 eq.) and KI (0.592 g, 3.57 mmol, 0.4 eq.) were then added, and the reaction was heated to 45°C with an oil bath and allowed to stir for 4 hours, after which the heat was turned off and the reaction was allowed to stir overnight until completion. The reaction was quenched with brine and extracted with ethyl acetate. The organic layer was washed, dried, and concentrated in vacuo to yield the allyl ether 15 as an orange solid, which was carried on without purification (2.23 g, 95% atmosphere. Glucose (7.60 g, 42.2 mmol, 5 eq.) was added to the mixture, which was then heated to 80°C for 10 minutes. NaHCO 3 was subsequently added to the reaction, which was then heated to 130°C for 90 minutes until complete. The reaction was then neutralized with 1N HCl and cooled slowly to 0°C, causing the alcohol 16 to crystallize out of the organic layer. This product was filtered out as a yellow-orange solid and carried on without further purification (2.12 g, 92% yield):
1 H NMR (300 MHz) δ 3.54 (2H, d, J = 6.7 Hz), 5.14 (1H, q, J = 1.5
Hz), 5.16-5.23 (1H, m), 5.88-6.14 (1H, m), 7.57 (1H, dp, J = 7.7, 0.6 Hz), 7.73-8.00 (3H, m), 8.10-8.47 (2H, m), 13.02 (1H, q, J = 0.6 Hz).
Hydroxyanthraquinone 16 (1.3 g, 4.92 mmol, 1 eq.) was dissolved in 30 mL DMF, and K 2 CO 3 (4.08 g, 29.51 mmol, 6 eq.), benzyl bromide (1.76 mL, 14.76 mmol, 3 eq.), and KI (0.245 g, 1.48 mmol, 0.3 eq.) were added.
The resulting mixture was stirred at 65°C for 1 hour, and then cooled to room temperature. The reaction was diluted with water and extracted with EtOAc. The organic extracts were washed sequentially with water, brine, and 1N HCl, then dried and concentrated in vacuo. The residue was recrystallized in refluxed hexanes to provide the benzyl-protected ether 17 as an orange solid (1.3 g, 75% yield):
